In the great majority of numerical models developed for thermal plasmas, normal diffusion is supposed to be negligible as compared to the turbulent diffusion. Murphy has shown that this approximation was not always valid even more if demixing phenomenon exists in the plasma [1]. Indeed, the demixing is usually due to gradients of densities, gradients of temperatures, gradients of pressure and/or gradients of external forces (friction forces or electrical field for examples). Moreover, these different phenomena can exist simultaneously, supplement and/or compensated. The consequence is that species can be separated in the plasma leading to departures from chemical equilibrium. Therefore, it becomes very difficult to interpret the diffusion which may constitute the main cause of departures from equilibrium in thermal plasmas.
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To treat the diffusion phenomena in the numerical models, we have to calculate the ordinary diffusion coefficients. Those coefficients constitute a major problem because they are too numerous to be implemented in a numerical model. For a plasma containing Q species, we must determine Q(Q-1)/2 ordinary diffusion coefficients. To simplify this problem, Murphy has developed the theory of the combined diffusion coefficients [2] . The advantage of this method lies in the fact that this coefficient is independent of the number of chemical species and it only depends on the elementary constituents present in the plasma. The diffusion is then taken into account through only one diffusion coefficient. However, this method can only be applied to binary mixtures, for homo-nuclear and nonreactive gases.
Because of the strong interaction between the arc and the electrodes (or contacts) several kinds of arc applications or systems lead to the production of thermal plasmas established in a mixture of air with metallic vapours: low voltage circuit-breakers, cutting arcs in air, Laser Induced Breakdown Spectroscopy, effect of thunder on materials. This work is devoted to the study of the diffusion in air plasmas in presence of metallic vapours at atmospheric pressure. After the presentation of the method used to calculate the combined diffusion coefficients, we will give some results of these coefficients due to gradients of concentration and gradients of the electrical field, for 3 metals: iron, copper and silver. The results show rather similar behaviour for the three metals and the evolution of the diffusion coefficients for various proportions of metal are analysed. Typical results concerning air-iron mixtures are presented on figures 1 and 2.
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